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(54) IGNITION DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital ignition 
device for an internal combustion engine by which an 
ignition phase position is prevented from being delayed 
or advanced when an engine is rapidly accelerated and 
decelerated. 

SOLUTION: When a reference signal Vs1 is generated at 
a reference position where the measurement of an 
ignition position is started, a discrete value counted by 
the counter 3e of a microcomputer 3 while an engine is 
rotated once is taken in as a measured value for 
detecting an engine speed, and calculation that data for 
applying the ignition angle of the engine is converted into 
a discrete value for measuring the ignition position by 
the use of the just taken in discrete value for detecting 
the engine speed. When the reference signal Vs1 is 
generated, counting of the measured value for measuring 
the ignition position is started, and when this counting is 
completed, an ignition signal Vi is applied to an ignition 
circuit 2 so as to perform ignition action. 
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m<D®BmNe)izi$Lxmtzmm&mfrt>&!k&.w.te\ )&x<Dni&x$>z&!kftmiGANG)z 

m$:360-Qfc-?&^tlZ&i>) ^^C{4af+;IiJfflHtl$fi|(IGTIME1 =NRPM x IGANG/-360)£;Hg: 

y$tmmj&&^®ct. mtmm^m^^xitm^xmm^\s\ur^m\zm^^>^\znwi 
^t^mmt^)^mm^t.mtm^^^mm^%±Ltzt^izmiMikm^n^ 
mjLtzt^zmtiM^m^m^it^um\B\mmm^'xm^m±^tt:MmL.mmM^ 
M(NRPM)£/m>Ti^£*{i®it;i'jffl^^ 

3r£ftfc£*^J£(IGANG)<!:<7>m£360Tirf^ 

NRPMxiGANG/360)^;^LTi^^^<iWIt;Ii]fflI+M(IGTIMEB)^Mie^^>^IZftlS^ 

[if*ii3°] jk'xm^tfs-TL^titzt&z&'X^ )\s<n-*nft&nw^x&'xm<Di^mK.*n±i5 

itz&x\Eiffit.tommm<D±tt&&vi&mm&tzi£wizESL^ 

w&vt&mmhmz±tt&&v&&mm^tzi<Lm\zi&j£2fttzm 

mmm<DMBmNe)^mmr^MB^mu^t.miimmmm^iz^jmn^tz[Hmm 
Momm (Ne)izttLxmmm®.w.frt>&x&:w.(e\ )£x(Dft&xfo%&xftfg(iGANG)$: 
&%?-%&xftmmn^®tzmx.tz3Lmw^mt. tom&Mnmmtf&x&mnMmzmte 
^%%vm$femm\&±x&z>t%[z%'[ <d&m\z£*i. mmmrfmm?3tfe\3\m%i*ffixfoz>t 
zizmtmi <DftBtm<z%m2<Dftmiz£tiz>mmm%\^®t. &&mm^bm±-rz>mzm 

?&&x<Dm\zmitt^>*mmLtztmmzmtz\E\m&&iiim$mm 

m(NRPM)fr*®M<Dmmi}mmmii!immu±x&&fr^frzm 
mmt^mmwi±v^tmm^tzt^izmtz±mu^mz^)ms-^ntz^xfkm(iGANG) 

3f£ftfc£*SJ£(iGANG)ic£y;*£££^ 

®$mm^®zn2<Dftm\zT%&xnm : z-FV)Wk^®t. mummv&m^®rfmi o&m 
\z£fttz£z\zmtmmitLWfr*&xitLWi£xmmfim$ni-%^ 

r^m^^mm^t.mtm^^xitLmm^t<m±Ltzt^izmt^mn^om^zm i m 

^xm^m±^t. miM>*timm&j£^mv&i£Ltztmmmmi)mTLtzt£\zmz 

fit(IGTIME = IGANGxNRPM/360)^;1I^LriS^^{iffiItiyfflIt^fE(IGTIME)^HiIie*^ 
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«^360r^t-^^<tlC^y^^iiBIt;Iijffli+IS{l(IGTIMEA=NRPMxlGANG/360)^;1lff 

m*mtt&nmrm£mK®LV.±.x&&t : £\znA ovimizzti. mmKmtfnmfflt&iE\&m.*m 
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mzmti±m$t^m<Dmmzmv&ftzt)M+x.mi®<D&mm^tfm±^ 
tf&£r%£x(DmizMttt^$mmLtzimm%mimmi&&^ 

aiffli+£&{i(NRPM)^£$iii<D@&i^ 

GANG)[C<fcy;:fc;i;&j£*<imT^«^A<^ 

^ otKnicL. ^m<Dm%mt^mmhmm^mx^t^\^icitzt^\z[tmu^u^^. 
\z&i)mnzhtz£sxih&(\GAUG)\z^)^&Mjx&mx&^ 
^\zmzm%zm&%^®L*%2.o&m\z?h&!kuw^-^ 
min&mizzfttztzizmiz&mitLWfrz&x&mzxmM 

m~fiiu&^£AMtTi!niB[i]$£ifc^ 
#icBtjfB£4di^£sg££te&M@$^^ 

mtmmmu^mt. mizmv&frmm^mz&vmj&tzftx^zmm&ftmtmmNRP 

ANG)<t(7)m^360T:^>g)Z<b[Cj;y^^<iSl+IiJfflI+|Sft(IGTIMEB = NRPMxlGANG/36 

o)£;7t3lLTl££;Adimit;IJffli+i^ 



[SPJ<Dp$ffl&t&HJ] 
[0001] 

[fgBJ(DM^&£ffi#i^:fc3£Bm. V^P3>e^ 

7it$J\sl£<DftMmMm&X&W\zM?Z>t,(DXfo% 0 

[0002] 

[^^(D}$^]ifi^rtMKi^LTi*, *#Sa#xa>3Hb. ^;»(dis]±. m^otem. Ruaatio 
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2titz&maLW&vmmmiiLW.j:t>)*,iZLfttfmti. ±K^)%ikn^mAjtzitmzWLm^axtzm 
cooo4]*j»[iv-r>7Pzi>t o zL— wz&im&zti&ibcoT*. z<D$\mu\z. m?uz. ouv^i^ 

Lxnmr^$m)m(D^xm^^±r^um^mmmjk , xm^±^tiz^m^ti 

^u^\zMmutsHtz\^mmm(DmmNBiz^Lx&mitLm^^^itme\ &x<Dn&x& 

tm^^tmmx^^^itmtimmtmmiGTiME=NRPMxiGANGy36o^nr^^ 
&i&wtmmii$&mmn^®t\z&t>mj&£*i%o 

&miz&t>miMZ*iz>o ccDfijyjx^s^isii. m®(D&mm^rfm±Lxfrz>^i3\(Dg:mm^ 

tf§£±?z&x<Dmiz*i^>$mmLtztm\&&mmmftmtmmN^ 

t.m^)^tzm%m^ihmiimm^mm<Dm^mmmmmmmx&^tm^^tzt^z± 

\zmtmmmmzmthtt%m2t&fto&o\zffif$.zti% 0 
[ooos^tVsg^l^^^ii^.^ 

?mmm<D&!kitmz&sbz>tzdb\zmi^*i. m^omfkikwiz. mm<D±w.Mm5° tt^ 
L13° <Dmm\zWLi££*ixi^ 0 

[ooo9]^fc*Bj$ffl«icfcL>r, &&&w. m^<D&±itLwmti^m£<Dr&wi\zmm<Dtiit> 

m(m^it<?^^m)<DmnnmitLm^mmL.mmzitm^fkf^xmm^^o 

cooi o]±tz(D7i;$)isj£<DPiMmMm&£.%iW:\zfc^xit. m^m±$ztfg-mm^£m%.&'M 

i^Lmm^t^^%m^J^^r^±r^om^t^mmm^mmmx&^m^^zm^±^m 

£?&m^m}&&fffltizi$LX7f;i,tz&(Dx\ mmiz^xmr^ , A2 , -it^ti^timmoi 

\£}$i(360fg)0)mmXfo& o 3itztffmU , t3, -iCfcl^Tfg^L-Cl^fl-^-Vsm. IhIIeIEFbIAI , 

A2, ^^^tm^tl^&m^Lm.mm<o±w^J:^mi3Mzm^tz^Lm)Q^ xm&Ltz&mm^.m 
mt2 , t4 , -x§%£.Lxi^m^vs2it&mi£ww m izm*is ±fz&&wtmfrizmMmi£ti 
!kti.me2 xm&t%mj£&k&mm^x&&o&tzmmM. t\z. t\3, ■■■x^^tin^Lxi^m 

-^■Vi liE^AI , A2 . A3 , -(DM'MtiLWOn, 9i2, 6i3, -X§££Ltz&X.m^X&i>) . Ztlt><D&'X 

m^tff£± Lt ztziz&>M®m<&kW)i'p& : f : 5o 

cooi 1 v<£te*Bnn9\zts^xm^<D§£±{iLWti*. m^<D*%£rfmm<D*isisa— ^ku^u 
[001 2it£t$m7ik(Dmx\*. mmm ^vsirfn^om . mjz&'M&.wm-%vs2tf&.m 
mm^MitLwm^vs2£n®Wi<Dm^t?z>m'£ : t>foz>o 

[001 3]M3i^fct>r. m^<D^y5miz^iz^xm^^tm^vs2t<DM±mm. jsnsm^v 
s i (D^mmtfrnv+ix i^<d\z, ttmt<nmm\z&^xmM<D®m;m<±mLx^z>zt£mm 
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#I+3&L7=It&fi&NRPM1 . NRPM2 , -"tttl? &&&&&& mtmmtLXMV&tlo Ctlt, 
(DfH&filNRPMI , NRPM2 , -Hi^h^fllg^l [E]$E<Z>EFif]A1 , A2 , -&El&tZ>0)lzmt 

z^\zm%Lxi^o\E\H®i&ihmimmNRPM , nrpm2. -\t.wm<r>mnmz^.\tmLx 

z^ubmmm^mm^mmu mt\jzmm\zn^x&x&w^m.v.iz%.. ^\z&>x 

[001 5]m3t:mi^x^(D^'X'mM(omw^m^^xmmT^t^<Dm i )x^o bh*>. m3<o 
B#^ijt3 \z&^xM:mm^vsM3<5%£.Tz>t. my&ft^-^ytfmfrzti&o c^fijy^yu-^ 

■eii.E^AI (D@$E^#^^lE]$Etll^aiffll+^0NRPM1 ^-(D^IE^AI TUff 

[001 6]eibia2 t?SI<t£*i<S>^>;u— ^>-eiis mv&*i-)i'—T>\zt$i^xm)Th3ztitzm£Wi. 

fcfcHfflfHfiMiNRPMI £ffll*TlHliS»Ne[rpm]£;1SIS:U MlC;HltLt=rtJiRaiK<DlHH£»NefZ 
^LTSm{4e^^^^f4«*r*(DftJgr*fe^^^^JgIGANG^;1ISt-€)o^lHlfe^tbfflti- 

MNRPM^^^^jtiGANG^cDii^aeo-e^-r^ciriZcfcy. %Bi*<£££&Bei fr££*{£ffi 
£T*@iEt-£ISiic±iB:&^$i::im£i±5^ 

x IGANG/SeO^/H^-f & 0 

[001 7i*<D'&mmt5 iztei\xmmm^rf§£±Ltztziznftt!tiz>m i )&7i-)\'-^xit* *ru 

l^[H]$E&t&arffli+&ffiNRPM2 *MWLAjt£'&. EfplA2 XnftZtltzt-O fr-^XmUZfttz 

$mmm^i>x*<Dft^\z-%ii-z>tMikm^v\ t)m±LxMxmiWfit>thZ> 0 

[0018]EP*»s <D&!kiiLWe\3lt. 20hiT^ISP^A1 CD@$E&ICttLT;1i^£;txfr 

itSlJffllt^fillGTIMEl-^y^^^tL^o 

[0019] 

[^Bj^m^Lcfca^-r^iifiiife^^ai^s vt*<D&x.mmzte^xit. #1 ieiie^efbIcd^* 

iiffi^20Hfr<D(Hl$EEF B 1lzfclt^,lH]$E^lc^LT;limLrLNfco *<Dtztb. t&M<Dmm\z&%LU 

®.t<Dmizx$ts:£rt±c&t.&mmm\zteif&&ki&mtfm%<D& 

^t\zUZ>tztb. &m<DW>ftlz^U'& : £%;tzL. momn^^izu^t^^tzo 

loozomKit.mzizTjkLtzmn^iz^ eieefbIai *>m=>a3 izfri+x&MnMtiu&mwftfr 
*ixmiW&M\z±g-Ltzm&izit. mmA3 {z^x^xitme-^m^^m^mmtLm 
xh&mi£*kitLW:Q2 &vtw.izm*iz>tz&>. mmoihtitfi&TL. tin&tfm&zti^mmtfSi 

ioo2ittzmzmmtfMMmzi±t>*itzi%\zit. &x&mfimmno)W:B\zui). 2-y-<t>?)M 
m<Dm£\z\t.m<Trz>tmMt><&&i-tz>t5**itf&z>o 

[oo22]^f§B^(7)g tfjii. &mmmz&kitLWfimtimgz>z.trfu<. ^Mmmz^Mitmtm 

[0023] 

imm&m&?&tzfro^m*mMizmfr%&ik:£w.\*. M-xm^^^tzt^iz^'X^^ 
<D-xmffiZfflfflLx&!km(DnmE.&m£tt%&x\°i&t. \^mMm(o±wM^)titmm 
Mz&mzi&j£zhtzmmiiLm&itu&mGLm& i )b&^ 

UmizB^^tzm^^XitLmx^^^&mm^Mm^^XitLmm^m±r^m^m± 
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T3S^c:£;1Sir^|£(7)iMtlCtljy&<?^ 

m&ft-mm^&t. mm&&{&wm^tfm&Ltzkziz&>xm^%m±?%i&&i&t$m&!km 
[oo24]±iEa^>$tf&{fi&£¥fsii.*^>*i+M^ 

2&<lNRPM££;1l3t^|£|Cj;y;1S^£;^ 

gft;I'Jffllt^fitIGTIME=IGANG x NRPM/360^;HWLTi^^^<4Hlt;IiJfflftlSfiiIGTIME 

[oo25]±ibcdc»: ; 5ic % &mm^rfm&Ltzt£izft?%M&ft-mm^®\ztei*x* mmv&ftmm 
^jsi^yixy&^fitffry^ 

Mt±^M^\Z^jmU^Xi^M^nmiGANGt(Dm^360X^t^tlZ^iJ^itLmti 
;IiJffif+gfcfiiIGTIME=IGANG x NRPM/360£;1lg:-f & &?lzT&£+ ttHSSj&«*QiSLTl^i:fNC 
lis £:Ad^f+;Ii]fflf+MiGTiMECD^ 

U&tzfr. &!kitLmtfmti&g&ftmrf££Z>(D$:®j<*ztrfX£Z>o 3ztz®tMrfM&LXl^££ 

izit. Mx.&wiimmtmmiGTiME<DmK ^<DM^mmz^i)mu^Hx^tzm.^)t^< 
t^tz^.^ikitmi3mmn<D^miztj:^(o^mc^tt)<x^o 

(»&mczttfvg^i}um&m<D®M<Dmm& , £mz-?z>z:ttfxgz>o 
loozntztemmmzit. &\B\m&m<D&:k®.m&m£>z>mz. ^romumm^^xmrnm^ 

$km. : &w&A,tz&. &x.{&wmmir%&x<Dmiz s ma&Neomut. mmmNeiz^-r^ 

£*teffiei (DmMt. M:kftmGANG<DmM£. IS^^^^igang^^>^(Dh+I&{1igtime 

iz^r^nt^^x.muLtztmimGTiME^m.^zimLxMikm^m^-^^zt^ 

jS^iiSlfe^CD^LNB^rBllcSfi^ItjliJffllt^ffiNRPM^ISy^^. ls]|2»Ne<D;T8jr^ 

Mei comut. &ikftmiGANG<Dm&£. ^itmtmmtmm.iGTiME<Dmutayr^x<Dm 

[0028]*^BJlCfclNri*. mmNe<D$iM£M!k®.mQi <D$iWi£&kftmGANG<D 

fcttmz&imiK &mm^tfm<SE.Ltz£$tz?T?&w&frmmiziz^ j&*a£iGANG££*& 
mtimmn^miGTiMEizmnT^Mno^ma^^i^x^m^mi^Hxi^cpux^ 

-\-ftlzttfc-tZ>Z\£rfx£Zo 

#£<&&miia(7>&&iEi3£i$ic;i^ 

[oo3o]gn*.. ±&u^mzits toM®Mtfi®B?&ffl\z±o>*ffimi-%iimmx'toz®& 

mz&ym&2htztom®ffi<D®&&NeizttLX&mi&Wfr*&ki&m&\ &x<oftmx&z>&:k 

nmiGANG^mm^^^iknmnu^t(D^izmiz.mmmthmimmNRPMt^iknm 

GANGt(Dm^360X^-t^tlZ^)^'XiiLmtimmU^.MlGTlME^ =NRPM xlGANG/36 

o^mmr^^^m^mmtmmmu^^iSiifx^< 0 z<D^itmtmmtmmmu^&i 
it. wcizm <Dmv&frmm^mz&imv&&frxi^mm&ihmtmmNRPMzm^x&k 
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[0031 i*tzg\&ft&m^$st<Di2' j ?^*imm)km^®&s tto^tmmm^^mz^m^ 

t5tftIGTIMEB = NRPMxlGANG/360^;1IS[LriS^^{ifift;l'jfflltMlGTIMEB^^> 

^iztim^^tmmtLx^umj^AjtzmB^mm^mNRPMtmmm^m^xi^ 
t^izit^tki^mtm\mimmmw.^^mizmnLxi^^-xitLmtmmn^miGTiMEA^ 
mtt^>$\ztmttztmmtLx&j£?z>&?\zmm?z>o 
[oo32]^(D«fc : 5icmfi£-r*i(*. &M<D\Ei$ximtfi&&m*m(Dt2iz<Dft: mv&?*-mm^mzj: 

mm\z&^xmu£fttz&ki&mtrMmtmmiz&i)&kitwrf&^ 

vtMizta-otzvrzmmt. &m<D®&witftt%tto&i^mx}£z&tziib. mmtfmi£m*ffi(D 
nmxofr. m^^mm^iz^im^^tz^^^m^m^mi^x^-x&mnmmtf 
^rnGTiMEzmMrz^izLx^mzmztii^o 

ioo33^mBM^mmi-^izmz^.&mm^um^^^itLm.m^^^^m^m±^tLx 

titzti&o za>m^nm=f-its □— ^ic»fiir-5»a»*5feiiic*-r«ifc'i>t»«'i>i=*ig**Lfc 
m^-fjist. m&'b^&&&G£fttzfr&mEt&ffiz.tz&<DXs u-^o^^wmm^%m 

mtiz&i).i^zi^Mzmmmte&2^<DJ<ji,7>tt(Dmm<f£2i-?&o 

i^. %\z§£±-?z>m ^z&mm^tLxmiK m^m±-r^m^m^^itmm^tLxm^ 

[oo35]*^§BjicfctNT. mj£M&&wm^tim±Ltzt&z&!km^&m&?&i&mm&m& 
'Mm^n^mt. m^^^mm^m^<Dm^zf^mLx^^^iz^.pi^/\-^oji7a) 

®&\z&vmm^Z&o\zLX&£<.V7h0xT±xmmir&& : 5lzLX : b&^o 

ioo36mmmm&&m^m±^&zv7\-< j pji7±xnm?%m'£\zte. nwMmommtf 

temmmffix&z>t&zmtmi <D&mtW£§nz<n&m\zzft&mmm.mmttmirz> 0 £ 
tzzoms. mv&ftmm^mz. &&mm^tfm±+zmz±mn^&<ow}mzW)&fr$fr 

&fit£0$£3»ai/fm!i&MNRPM<hL^ 

±x&zfr^fr&mj£Lx.mmomnmmfflmtemmu±xfo&t^^^^ 

tttiz^m^m^^mT<D^m\zL^m<Dmm^mmmihmi^mx^tm^^ 

tztzizit±m^mz&v&uzfttz&kftmiGANGiz&w&&%&!kitLW 

ir^o^m±^^tt%izmmmm^$^m2CD^miz^^^'xnm^-^m^m^t.mtm 

mufrttmtznmT&^izmmT&o 

[oo37]sic. i&mm&x.m^§£±^mt. m^^^mm^^Ltzt^iz^mu^o 

m7LtztZlz&km^&5££.£-e&<}: : 5\zffif&i-Z> 0 
[0038] 

mBmmmmmimiit^mMommo-Bm^Ltz^cDx. mm\zt$^xi i*esse=i>/\*- 
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i&mzmmLX. ^^nP>t°a.-*30>A*J7K-hA1 A2 lC*ja*.«#INT1 &tfINT2 

[0039]iI3iE3>/\'— ^IhISSi li. ftffi*<lSJi!j**ifc/^"T';8(DjEffil=— to-r;u©--4«A<8l«$ 

(7)— ^P-f;KD<te4ffil-S^tLfcMOSFET F1 dJ^M^TlHS&l B*<tfj$^H> I^MOSFETCD 

y— Hc%ftisifti c^igi&m#^*£*tTi^ 0 ^aEh^>xi a(d -^p-r;KD-4ffi(*^ife^ 

[0040]±IB(DiS;jlE3>/<— ^SS&I iCfclvCI*, S§ffi{US&1 Cfr^^ft&i&MfH-^IC^yMO 
SFET F1 ^>^-^$-y-P>*L-So Zh\Z&V > &E.b^>^A<D-&mffirfmffi£l*:>btl&tztb. i$ 
P-l±h7>X1 A0) - X.nJMzm&ZtitznE.tfm&L. mm&WE.(DlE<D¥-y--K7Mzti^T. 

KD1 ^iiLT^^IsIS&2lcmiE^«$&$tL*o 
[004i]=i>r>^ffi:£cM*|E]S§2li. j5*3-OUG£, KD2 <h. jS*x*;m?— g« 

-Or— KD2 &tfi£jk:a>f;uiG<0i&:3^;u^it3iEa>/*— *[l]i&icD0i&ic<fcy3>^r>-t*-ftm[I] 
*iiL> p>t ; >-9-ci (7)migr^'i' l >ix^Thi<l:^^=ii';KDl^3-f;uwi <!:£iILT«tm-r-So c 
[0043]{i-5§-zK;u4ii. rtM^<!:l^^0$s^^ : 5lci$ltb*^fdf^m^l^[ciSltbHrL^ 

t, 1212(a) \ZT^Ltz^5izmmMm(D±^TDc^y)^mi3^m^z^mizB^^tz&m^M 
£*i^imm^vs2^;i^;h^ 

[o°044]£fcz;iT?{g^<D$B£te«£(*,«jb<^ 

£*tf=gtaR2 <t. ry— K^mtfeii«(wia]ct^^T-ffifiiR2 (7)j^4si^afe^jicm^^ti/c^v^— kd 

3 h^>vX*TR1 <7>^-XlCT/-K;W#^£ftfc$V;t--KD4 KD4 CO^V— KIC 

-38jb<f$&£;h.fcJgtn;R5 St;=i>T r >^C2 <DM9iJIelK^t>fey. fgfcxR5 ^Z>*n>7 : >-9-C2 CD 

ftm®&ommm^*)\'4<Dm%t&mffi : ?izmffi2tixi^ 0 
ioo46mtzmm^\3i^6it. z.sy*tf&mzti* pu^^istaRi '^SLrm^L^^is^m 

-kd4 (D7s-wz-<i%!jtfmm2*itztmR5 ms^^is^ci ^mm^tt^m. »isr5 
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[0047]{i#a^u4icM*ii4<D^mm^vsia<i£jgu sm&Bei x&mm^vsitf^T^v- 
icmiil^T^c^o sm«-s§-vsi#xuva— jukl/^m^m^ltut. 2V*— KD3 (DMtiiti-S 

NT1 ^Lt7-f^P=l>ta- $*30>A*)7K— HA1 IC-S-^i^X&o 

ZmffitV-fj— KD4 'irh^>vX^TR1 (7)^-XX5^F B 1<!:$iiLrffi^7!)<3f E Ln> fi-^Vs2^X 

-S§-#*#b*U C(Dfg-^W$PflJii<^«-^INT2 tLT, V-f^P=l>ea.— ^3(7>A^tK— hA2 

[0049]V^^Pn>t°zL— $I3I*. CPU3a, fl|&<?*ftJMS&3b N ^x^AT^-fcX^U (RAM) 3 
c, U— K^->'J— ^'J (ROM) 3d. *^>^3e. zi^/'vU— ^3f, UvX$3g, ^^[e]S&3h % X^v 

A2 ^iiLT#^.«=>^^^gPflJ^^.^INT1 &tfINT2 ^ilJJA ( ^flj^l]Illl^S3blcA*^rl^-S 0 zi 
>/\V-$3flit^>*3e(Dlt!M<tUvX^^ 

^»3g(DF«q^ir-^Lfc<i:#l3, Hya^«#INT3 *%*£tZ> 0 C(Z>«yfc^flM§-INT3 Ufc. fl]y&<5* 
fM0S&3blC4-*£;h,&<!:£tf^ ^ 

[0050]^^fe-^-aJ^llH]i^7[*. X5^^f$tfe$HfcNPNh^>vX^TR2 <t, |^h^>vX^TR2 
(DaL^lCjgtfCRS $ffiLT-<— XA<m^^HfcPNPh^>^X^TR3 Tl^o h^vX* 

TR2 (D^— X[**£tfCR7 ^iiLT-7-f<7P3>ezL— ^(DtB^ITK— hBfzm^tl. ^h^^X^TR 
2(D^-^^m±fefBllCliJgfitR8 mZmZftTl^o h^>v**TR3 <DX~;/£{;*|l^Ui:^il3i!m 

lEfliiffi^fg^ftTl^o h^>vX$TR3 (7)3L^lC&fctR10£iiLT£V7j-— KD5 (D7V— K 

KD5 C7)*V-KA<^^lHlS&2(7)-9-^'jX^Th1(7)y— hd&^ftTl^o 
[005l]Mll^Lfc£*=£filCfcl^T\ *ja^ftJfa@&3blC^ffi3lJjX^S-^INT1 #-£*.£>*l& 
<!:. ^'J^^P^lHlSSSj^'J-b^K^r. *(DjESft«UJrt^Q<Bajajb<rojlzfc5 0 w(D£:#?'J 
yT?^P*v:7[n]i&3j<Dft^^f^^£;ft,Tl^<h'7-l' ^P^>t°3. — ^(DitS^37K — hBCDfcH^jA^rojCDtfc 

ni-^ 0 *f=nsp#]a^«-^iNTi A^^-r-gxt. x^^ajia]!^3iA^(D3i:* ) ±u^aiLr^ 

^l5]8&3h£»)fE£l*£>o ^^[S]i^3hli % SlJjX^f -§-INT1 7b<fg±Lfc££(D;b^>$3e(Dft$tia 

(^p^M 0 ;ux<Dftifc<t)£^T-r£o fJi^^J^ilHlS&Sbii, ^^iHlSSshiCcfcy^^^^Se^it 

[oosajT^r^pzi^ezL-^^ROMSdi^icii^ScD^py^Ait^^fia^^lii^fflt^v^ 
[0053]M4ic^^-r>;u-^>icj;U^;llg:#is^llia^ni>o co)^>r>;u— ffiW 

(DmnziT^o zommnmmt. m5nmv&fr)is-Ty\z&ym)&&ft&®$z$k&ihmtm 
mNRPM&mi^xxcomu&iz&vftfrix&o 

[0054] 

Ne = 6x 10 7 /(NRPM) " (1) 
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[0056]#|:i;*T^4|CfcXNT. [sl$E&^ 

14. 5££ffll^Tfr5o 
[0057] 

IGANG = 61 -Gi -a'xNe •••(2) 

fcfc£4M4fiei x^j^^Mei 14, *L©iaiB*aiBia)±5Eja$|gi^i^LTjlftfiiji=aiJof= 

ivc, jS:fc<fc«ati-3B*iflfcT£ii(ricfT^ 

Ttz>tzth<DffiiEm®ix*. ^oyffiiEmmtm&imzttmLxmtT&o zo^yzr^zMM'xnm 

ioo58^^iknmGANG^uuz'ik.7.^yzf5iz^xmzm)^^xi^mB^ihmti 
^mNRPM(2^m<Dmmmz^[f^^^^mmm)t±iiM^miGANGt^m^ 
Xs ^^cffl^-fTOftisfisiGTiMEA^siiE-r^o zcommtTm(Dj£iz&i)m 0 

[0059] 

IGTIMEA=NRPMxlGANG/360 —(3) 

c(7)i+uifiiiGTiMEAi4. &mi^m(iEmizit&mi^mxm5(Dm^^mmt)<mtft^tzm. mst 

ioo6om\zm^m±^rt&mm^vsi&§£*kLx^'<znziistizL— ziztmm&a-m^iMTi t< 
s-tttizts m5\zmTtm&fr)\s—T>rfm'fr2ti. zom^Hj^— *>iz&t>m&frmm^®rf 

&mm&&mtmm.NRPMtLXRAM3c\ziEmzi±z>o ^ommz&v ^M^mmmz® 
m^mihmtmmtLxm^ti^mm.mm^^t)<mm^ti^o 

[0061 mi^X% XT^3ICfclNT. X^^2T?flSa**tfe|Hlte«ttaifflttafllNRPM^ftlJffll|IB 

l+^filNRPM^I5^ft^filNi tib«Lt=e*.NRPM>Ni (IhIIeIBi^J^F^^IsIIe 

(D££tltUigL XTVZf5\ZteL\X7?72&'\ltLX*<<l')l>—Tl/lZ'iM.m'?& 0 
[0062]X : r^3fZfct%r|sHE»«ttlfflgt»ftNRPM*gS^Si-»<SN1 tJt«Lf=J|S*, NRPM 
^N1 T?&5£#(|3|iE#jW&lJ1»M^ 

[0063]±fE^y2l4. rti««M<©IaIte»3&<^^iiB<D*J(tt$M^S*JfflMtelHlfef»IU±-e 

fc3£#lcmi<£tti§(JilB<7)flJTM4roj<D^ 

£lcitmMi <D#B<t#t&3!g2<7)#ti(±^ 

[oo64]xx^3*^x^^7£r^i©fiic£^^^ 

NRPMfr£«H(D|sllK»J&<flHiPteE^ 

!kitwx&!km^tfm±i-&<D&i^?&ttb\z®&3&mi&&&^ (ovtmizu mmomz 
mmmrMhmi^mx^tm^Mzt^izit±^u^mz^)mn^Htz^^nmiGAN 
Giz^)^^M^itmxM^m^<m^r^<D^m±r^tt^izmn^m%i\^^2o^ 
izrz&kftm^-m&^fSitfmmztiZo 
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*<D%£g:. NRPM^N2 <Dt^(\^m^lknm^JiT(Dt^)lZlt.X^Zf2Vm i J^tmB^ 

ihmtt&mNRPMtim.oM^ji'— ^x^n^^iz^mu^tz^nmGANGtom^ 

360T^«C^[C^y^^iiait;iyfflItlS{fiNRPMxlGANG/360(=IGTIMEB)^;1IS:LT 
l££*ttmt;I'Jfflf+&{illGTIMEB£^ 

fIIGTIMEB£bvX$3g|C$EitiLfc&^>;U— ^IC^ff <i>o 

{00Q6]X^yZf8lZ^X. NRPM<N2 X&Z>t$(\E\&$titfmf£.t& : £&Z-X^Z>t$)lZlt. Xf 
&MlGTIMEA£*^>£lCft2&£l*&H+ifc^ 

muz'{£M>)is— T^izm&o 

[0068]M5CDflj3X^;U-5 1 >(DX^^ , 3lCfclNT. ElfEftA<#iWIHJ&lHH£i»Ja±-Cfc*t*iJS$ 
*U H;ir-f>©7ff^9*fcl*1 OlCfcl^T. U^X^3glC^MC<4iSft^Jfflf+IS(itlGTIMEA*fc 
I^TIMEBA<$E&£;hf-i§£lCli. 

— >3fA<wya^(i^iNT3 $36^-r*. «iy&*f»iNT3 ^sg£-t&<t. 7u^^p^ia»3j- 

A<-tz'vh^rT-r^pzi>t 0 ^-^(7)7K-hB^ri ja>^g|iz^ N £*if-*§-vi *><f§£-r6 0 

^•Vi *><#g£-f 3£s ^^«-§-titi7DlH]^7(7)h7>vX'$iTR2 tfigilU ^llCfcy h^>vX$TR3 
A<«i§-f &fctf>. Ill^L^^:t^«;JlIpli^§A^t)h^>vX^TR3 tfetaRlOt^^— KD5 <t:£iILTj5 

[0069]*fctljyiA^-jf-^-INT3 A^^-r^xt.MZ^SlJii^.'U— ^>^H^^^X. ^(DX^f^l lZ 
j$l^X7 : 7?l'tfOX&&fr : gfrrfmfe£h&o I*l5©^f'>^1 ICfclNTrOjlZ^ 

tlX^Z>(DX\ M70flJ,X<^;U— ^XDX^^^H^tl. 3"J^^O^[Hll^(7){±1737!)^ih^ 
*V?>o XT^3lcfcl>T*^>^(Dl+a(tlCa^*a^Lfc*(7)^U^X^3g|Z$E^H. Xt" 

^4fcfct^T^^i *<ri j^+Lfc^, M»v-T>{zmz>o ®Lma\ztem-?z>mr$t>mm-?% 
£vm;^>*3e(Dgt38dfiA<uvx$3g(D^ 

NT3 £fg£-f3o C(D<!:^U^^P^0l^3jA<^h^^^iS37y^^P^0l^(7)aj^l*^ 
Sg£^f Stf MZ<Df!l&**;u— ^>#SHt£*i& 0 ccD^^^i (*ri HzZ4xxi^(DX\ X 

x^5^ntf$nr,7K-hB^roj(c$ti, £*<t#vi mnm-?z>o 

C0070]fi^P-r;U4^@^^^<4ST*@^^^i4Sli-^Vs2$^^Lr. *JJX^{g#lNT2 

^2*<ri j-efc^^^A^iJ^L. toffee y^2^n ivtei^G im&<D®tii&tf&fc®& 

&&mKxi^m&)\z\ztt&Ltii^x*M^)i'-^\zmz>o y^</2^n ix&>z>m&(mmtf& 

l£\El$i%LVLTXfo&Wi-&) izlt. *n-~j-j2\zte^XTe?U^\i=L— tHDrf— hBCDflHi^M j(7)# 

ic*ji>T^yi$ri ji:Lr^-r>>>u— f>ici^. 0 

Z^fij&^u— ^>7b<Hfr£;ft<5>o ®7<DSl&*^i/— icfci^T^^i A<r ojt* 
[0072]M6cDfij3X^;u— ^><t. M7(DfiJjA<?f;u— SLteiriZcfcij. @^j^^{4g 

[0073]£fcm<&flJ&^;U-5 1 >lC£^^ 

[oo74]M8ii^^(Di^MKffljs^^ai-fetN r .*mm^vsi^^Lfc<h#icii^^sij 
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F B i<ai§]$Kg&&aifflf+&{£NRPM£ffli>T;i5^ 

hmgtzv.Mffi&Ltzffiiz&ki&mfimmftLtzvt&zttf&'itzo 

[oo76]chic^Ls *#gnii=fci*-cid\ &mm^vsm§£&Ltzt${zfr?my&&-$km^mzt$ 

mmihmtmmNRPMt±mm^mz^)mn^xi^^fkmGANGt(Dm^36ox^^ 

C«t(C^y^^iiiSlt;IiJfflI+ijjfltlGTIMEB = IGANG x NRPM/360£;!iS-r& o 

[0077] iii2(A). (B)ii*f§BflcD^^ffiicouT. &mm^%.ifmi£&!ki&wm^<Dm<£$'( 
BMA2 x^^^mlz^(omm<DmKmmA^ (Dm^^ihmtmmNRPM^ &m^x&k 

^^IGANG^^^fe®It;IiJfflI+^fitlGTIME|Cg|®:L, B#^IJti2T:^It^fiilGTIME<7)It^^^T 

Ltztziz&'xm^v\ &§££.z-ez>o &tzmmmA3 x^^n^mizit. *<DW.mi<DmzmmA 

2 <D@$E2&&aifflf+$tfitNRPM2 ^fflLNT^^^JtlGANG^^^ciiffltl'Jfflt+^fillGTIMElC 

[oo78]±tB(D^aic, &mm^vsitfm£Ltzt£\zftom5<Dmv&ft-mwizte^x, mj^tz 
i£frV(Dmm&&mti&mNRPM%mi^x&!kftmGANG&M&iiLW^ 

ME(omtm^<DM'M^m\z^xmu^xi^tzm^jt^<tji^tztb. MikGLWtfmtimgz 
ftmtf£.£%>.<D$mczttfx£%o &tz®Mi3m&Lxi^t$\zte, &!kfrmtm\mimmGTi 
MEom*. &&<D&:k&m\z&ym&2tixwzmM&*:£<tj:$>tztb. &!kGLW.rfmmpi<Dft 

&\zt£&(D&®C^tt><X£Z> a 

[oo79]±te<7>$j-eii. &m<D®&im<®&i&*ffix. &mitLWfr*&&tiLm-£xi&Mi3mmi- 
zoiz^Tztifmrniz, &kitLWtmmtmmiGTiMEzmu?zzttfx$&m'£\z(Dfr. mm 

tmmomuzmTTzztrfxzte^m'Btizit. ^o^ikmmtmmiz. ^-o^-^iz^ 

T;1im^^tc^^<4Mlt;IiJfflI+^fSlGTIMEA^CD^*U^X^lz$E^Lr^^o 

[0080] LfrLtttfbs *§£W\tZ<n&olzmM?Zm£lzmfe£nZ> : b<DXltti:<. cpuomu^ 

m^^iz^ism^izit,mmomummmHnm(T^^^mi$i^m^±m^m)iz^ 
Xs ^mm^t^±Ltzt^izn^^m^mmxm^tzmm^iiimtmm^m^x, 
nmGANG^M^itm^mmtmmiGTiME\z^u^mm^nt>^j:5\zLx=h^ 0 
[0081 ]±fBcD^Jlzfc^^T. ^mcom^tmrnm^mmmmx^m^izit. m^^^m 

tzmiz&x.&w.{z&kiiLWtimj££ixz>o 

[oo82]±lB(7)0iJ-eii. II]££*tefi^Vs2#5&*EUi±:#lc % M6<DSi]&<?^u-^>£lltT£-t!- 

[oo83]±iB(D^j-ei*. m^i^M^^^ik-r^ii^^ji^oycTi)^ ^%.m^mm.m^^'xr 
%&!kmwom&izi.&nffi<D&m&mRtf®iz&kitLm 
m^£th s etim£.i-z>m^M±%s£iSiiiz>z\tiz&<>)^ mmiz^mBM^mm^-^t^x^^o 

[0084] 

imw<D®}mm±o&?\z. ^mmizMt. mmm^tfm±Ltzt£iz'n?mv&frmm^&\z 
fc^r, i5u^f£(»y<7;ii]$E^iiiffliti$fiiNRPM^ffliNT. mmm&thmtmmNRPM 
t±^wm9ciz^jmm^xi^^^nmiGANGt<Dm^3eox^r^ztiz^)^^mtm 
mtmmiGTiMEzmuTz&oizLx. &!kikw&mB?%&ommt&&&ft?m<D®mmt 
<nmizM:^x±c&&k&w<Dmm&fem?&&?izLtztzfr.&M<DMto^ 
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[ffl3]«*©jSjfeSlll©«Ht*ttWr*fc«>a)^-fA^-h1?fc*. 
T?p ^ A (7) Al y & <?*;u— 7jk LtzZ? P — T h-Cfe 6 . 

CM6]*^BJa)^^^filcfc%^T@S^^^4S«^7!)^^Lfc < i:^lcv>r^P=]>t 0 ^-'$^^c e );y|| 

fT^H^p^A^Sijy&^u— t>$7fL/--^p— h-efc-So 
-^ic<fcyii^tL^p^A(Diijy3x^;u-^>^^L^p— hr-fe^o 

P y^ACDfiJ y =F^tt Ltz7 P— T-V— hT?fc3 o 

2 

3 7^P3^ta-^ 
3a CPU '* 

3b mv&*f-mw®& 

3c RAM 
3d ROM 
3e 

3f =!>/■? 
3g UvX^i 
3h ^y^WEk 

4 if #3S±»a>«#P-f ;b 



imzi 




CM3] 
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(A) 
Vt 



ft 



ET3A1 



Vs2 



Vsi 



(B> 



NRPMl 



IGTIME 



Ef3A 2 



sia a 5 



Vt t ^2_^Vt 



1 



NRPM2, Vsi 



IGTIME IGTIME 



[Ml] 




|CPUh 3a 
[ramJ-3c 

fROMh -3d 



L* V JR2J 



CM4] 
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( MAIN ) 



6x1 0 7 



NRPM 



&>X&Mm&: 9 \ -f (Ne ) 



I 



IGANG^ei -^i -a'xNt ||*^ 



I 



wtmmmg- igtime a« - igang x n r p m 



3 6 0 



[M6] 
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75^2-0 








8 






u y ^ ^^J_GANG x N R p M 



( RET1 ) 



[HZ] 



( INT 3~") 




P ORT-0 



77/1-1 ^ 






^ 7 




7 5 / 2 *-0 




75/2-1 



uyx^I GT I ME 



( R E T 1 } 



10 
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